ROOT for beginners

First Day

Discovering the
graphical environment




Welcome to ROOT !

Today's menu:

Handling ROOT files
Plotting 1-D spectra
Handling canvases
Decorating a figure
Fitting a 1-D spectrum
Operations on 2-D spectra
Saving figures

We present a guided tour of
basic use of ROOT in order to
plot spectra and make pretty

. For further information, you
pictures !

should consult the "User's
Guide" at http://root.cern.ch



Handling ROOT files



TBrowser - the ROOT navigator

* You just need to know one command 1n order to
start the ROOT file/spectra browser :
root [0] new TBrowser

Eile Miew Onptions Help

(1 Current dir ~| ilTTEEEE 5= Option I_EI

All Folders IContents of "."

E-]mt (momeifrankland (] PROOF Sessions (__JROOT Files

Elromsid et Or you could do:
btk TBrowser toto

or
TBrowser *tata = new TBrowser

Explanations tomorrow (Day 2)

7 Dhiects.

4

http://caeinfo.in2p3.fr/root/Formation/en/Dayl/hsimple.root




Open a ROOT file with
TBrowser

* In the File menu of TBrowser, select
"Open..."

* Select a file in the dialogue box which

appears:
e v i [-'tl:-l“ | |x X

Look in: I—ﬁ- Home LI | ﬁi‘”_ é_l
(] nedit _bin

1. Select the St incluce

. ([ .ssh ik

flle \_ ] .thumbnails _Jscreenshots_ROOT
%N s
] KalivedaDoc
] Programmes
File name: | Open
Files of type: |[ROOT files (*.root) ~| Cancel




Open a ROOT file with
TBrowser

* In the File menu of TBrowser, select
"Open..."

* Select a file in the dialogue box which
appears:

Look in: [} Home ~| & ekl =l
(] nedit _bin
(at _Jinclude
([ .ssh ik ]
(] thumbnails _screenshots_ROOT 2 . C l IC k
@ @ " "
9 Desktop _Jsrc O p en
[__1KVFiles E@hsimple.root
] KalivedaDoc /
] Programmes /
File name: | Open
Files of type: |[ROOT files (*.root) ~| Cancel




Looking at ROOT file contents

* The file has been added to the list of open ROOT
files - to see 1t, you have to display the list

. File ¥iew Options Help
1. DOUble CIICk DCurrent dir ;] EE ":3- Elééé Optlon v
on ROOT All Folders |Contents of "."
F' . I Jroot _homesfrankland [_JPROOF Sessions [__JROOT Files
les (_]PROOF Sessi
3333333 [:Iroot
ankland
(__JROOT Files
7 Objects. 7




Looking at ROOT file contents

 Next click on the file to see its contents:

(S RO Object Brovwser, ~ ™
Help

Eile ¥iew Options

=3 ROOT Files ~] o, [ x| =] Option | El

&ll Folders | Contents of "/ROOT Files"
Jroot 242 home/franklandhsimple.root
_IPROOF Sessions
& 00 nes
2. Click the file
< | 2]
2 Obiects. | 4




Looking at ROOT file contents

* You see (if you choose the right options) a
list of spectra with their titles

Eile View Options Help

‘A hsimple.root J _I §: Onption I vI

All Folders |Contents of "/ROOT Files/thdmeyfrankland/hsimple.root”

(CJroot Narme [ Title N I

[:l PROOF Sessions Mhprof -1 Profile of pz versus px

1 Momedfrankland [k hpx;1 This is the px distribution

IROOT Fiks A opyt oy v 3. Choose optjon
g, phome/sfranklandhsimple ro _"NIMUNE," Demo ntuple ¢

"detailed [ist"

x | 2

§ Obiects. | 4




Looking at ROOT file contents

 Icons represent the different types of spectra:
— profile, 1-D histogram, 2-D histogram, N-tuple...

1

- ] 2 X |

Help

4 hsimple.root x| & _I -n|°'-- 3333 2 Optlonl vI

| Contents of "/ROOT Files/fhomedfrankland/hsimple.root”

File View Options

All Folders
_Jroot [ Title | |
(_IPROOF Sessions *ihprof;1  Profile of pz versus px
QMOme.ffrankland > [k hbx;1 This is the px distribution
|[E2ROOT Fies S E—
E3Rm home/franklandhsimple ro _erI dtuple;1  Demo ntuple

x | 2

& Obiects. |




Plotting spectra

First of all, 1-D spectra



Plotting a spectrum

* To plot a 1-D histogram, nothing could be
simpler: double-click it!

Help

" e BroYsS
Eile View Options
‘A hsimple.root ~| 9g|°,'g-|§§§§ e Optionl vI

&ll Folders | Contents of "/ROOT Files/fhomedfrankland/hsimple.root
Jroot Name | Title |

L:I PROOF Sessions Mhproﬁ Pr f Pz versus px
1 Momedfrankland < |E hpx;1 This is the px distribution >
W—WTU PR
+4 NOMeTEaNKIaNAMNsSIMpIe.ro

le;1 Demo ntuple

1. Double-click
histogram "hpx"

x | 2

8 Objects.




Discovering the canvas

(TCanvas)

* A new window appears - the canvas

FEile Edit View Options |nspect Classes

-‘

Help

| This is the px distribution |

hpx

800

700

600

500

400

300

200

100

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Entries

Mean 0.0007145

RMS

25000

0.9999

LO




The canvas objects

» This canvas contains many objects which
we can manipulate:

oCEeT) o)
S 1_ File Edit ¥iew Opfions Inspect Classes Help o
pZC. I"Um_# This is the px distribution | S T — Statistics
ntries N
title - Mean o.ooo7145‘-\box with
= : RMS 09999
800t The histogram r\qme of
700E- IStogram
600
"Y' axis —1 soof- Display
a00E- | frame
300
200 "X" axis
Canvas 100E- /
N 0 2 1 0 1 2 3 4




What is this object ?

* To see the 1dentity of every object the
mouse passes over, activate the "Event
Status" bar in the "View" menu :

The bar appears below

the canvas:
Mouse position "POSiTiOH i?
700 Markers in pixel units spectrum
Iconify (0,0)=top left . units
600} View with » a corner + blp contents
& partial integral

Object for spectra

| 100
ObjeCT TiTle 0 Ll -L—"\—L'r'-r& 1 l L1 1 1 l L1 1 l Ll L1 l 1 L1 1 I 1 L1

-4 -3 % -1 0 1 2 L/ré 4




What is this object ?

Or) you Can %Editwew Option : o !E
o o e Ob.JZCT type (class):: T
right-click" on | =~ object name S
an object and e |
access its soof-
context menu: | F e
e
200;— :Z?:a:dmum
Right-click on e B “}LL“?“ %
h i S 1- O 9 r. G m : gf;ewteCIass 032, hinx=43, binc=624, Sum=7153) /

DrawClone
Dump

Inspect
SetDrawOnption

SetlLineAttributes
SetFillattributes
Setharkeratiributes

llhpxll:




The canvas objects (again)

* So we can 1dentify the type (class) of every
object used 1n the canvas:

Statistics bo>
7 with name of

histogram

(TPaveStats)

Eile Edit View Options Inspect Classes Help
Spectrum [ This is the px distribution_|] S —
title = M:;:aes 0.0007145
- RMS 0.9999
(TPaveText) | ®°E istogram
o (THIF)
600 \A
"Y' axis — FoE-
(TAxis) 400 ‘
300;—
200 "X" axis (
The canvas 100}
(TCanvas) \\ Og 3 2 ] 1 2 3 4
et el 1130,1 | %=-2.87234, y=991 91 Y

Display
frame
(TFrame)

TAXis)




Manipulating objects

* Use the mouse to move and resize objects...

With the left button
of the mouse you can
reposition and
redimension all
objects in the canvas

E-Q_ A%
File Edit ¥iew Options Inspect Classes Help
hpx
Entries 25000
Mean 0.0007145
RMS 0.9999

800
700
600 |
500 F-
This is the px distribution | 400}
300
200F
100
e R N

cl

cl

140,0 l ®=-11.3628, y=1622.99 7




Activate the canvas editor

* To change colours, line widths, etc. we use
the canvas editor

e

Eile Edit View Options |nspect Classes
; @_oo ar
v Event Status h px

/

Activate the
editor by selecting
"Editor" in the
"View" menu

- ] 2 ) X

Help

Eonts
Markers

Iconify
View With 4

| Colors

25000
0.0007145
0.9999

This is the px distribution

800
700
600
500
400
300
200
100

L R R R T R

cl

cl 140,0

| x=-11.3628, y=1622.99




* The editor appears to the left of the canvas

Canvas editor

* It displays/modifies the characteristics of the last
object selected with the mouse (careful!)

o[ ¢ S
Name & Type (CIGSS) ?ﬁdit View Options Inspect Classes Help
of last-clicked sty | r
ObJQCT < c1:TCanvas -
‘P Entries 25000
Fixed aspect ratio
F Crosshaifllz Edit Mean 0-0007145
GridX GridY
RMS 0.9999
aooé—
E.g. Tick here to F b 3
make all spectra ¢ Relsed vorier This is the ox distributi 00
scales on this canvas Lis;e; e—— =] Is Is the px distribution 222:
logari‘rhmic 19K - 200F
[ R 100F
e — I R S B R I R

| | hd
| | »




Canvas editor

* The editor appears to the left of the canvas

* It displays/modifies the characteristics of the last
object selected with the mouse (careful!)

& g.r-'! - 2 X‘!
Eile Edit View Options |nspect Classes Help
style | =
Name th
cl:TCanvas .
rauconas Entries 25000
Fixed aspect ratio
I Crosshairrjp Edit Mean 0-0007145
[ Gridx [T Gridy

[ Tic ™ Ticky RMS 0.9999
Cat D

{(‘ Sunken horder L|k€ ThIS l
" No border

¢ Raised border

Size: [2—— =] This is the px distribution
Line
|__IRE =

{1 -
Fill

| — hd
«| | »




Changing the look of a spectrum

 or "the art of clicking in the right place at the right time"...

[foC =™ A
File Edit View Options Inspect Classes Help
1. Check you have

. style | ginni A — —
selected the mgh’r\tfimefwg' [This 5 the px distitbutiont] s g%
T hpx:TH1E ) Mean 0.0007145
o) bJ ect RMS  0.9999

’76‘ 2-D 3D

Error: INo Errors vl 200
Style: INO Line 'I 100

| Simple Brawing —
™ Show markers
" Draw bar chart
[ Bar option >

Line 800 z_
|_JRE | =
1 | 700 —
Fill —
600 —
my I :
Title 500—
pis is the px distribution E
Histogram 400 3
Plot 300 :_

LQ




Changing the look of a spectrum

 or "the art of clicking in the right place at the right time"...

(O = )

Eile Edit View Options |[nspect Classes Help
style | Binning | =1 [ This is the px distribution | hpx

hpx:TH1F Mean 0.0007145
) RMS 0.9999

2. Click the line-

800 E—

colour box to E
the palette :

° T 600

500

400 E—

300 E—

Error: IWI 200 ;_

Style: [NoLine ¥] 100F-
| Simple Drawing = =

[T Show markers
[ Draw bar chart
[ Bar option &

L°




Changing the look of a spectrum

 or "the art of clicking in the right place at the right time"...

oo ajx)|
Eile Edit View Options Inspect Classes Help
style | ginning | 1| This is the px distribution | hpx
Name Entries 25000
hpx:TH1F Mean 0.0007145
RMS 0.9999
Line 800

700

3. Choose a fill

=| i

= = =

HI:I_ .
— —

style... \ ;
o =

mmmmmmm

ooooooooo
oooooooo

//////
//////
//////
//////

_lllllllllllllllllllllllllllllllllllllllllll

LQ

[ Draw bar chart
.~ I” Bar option
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the look of a spectrum

ing

* or "the art of click

Chang

"

1me

in the right place at the right t

Ing

Help
hpx
25000
Mean 0.0007145

Entries

0.9999

Le titre n'est plus pareil

AN ;

R R R R R R R R R AR A AR A AR A A AR AR A ARARAARAA,
B S S A R A AR
N N N N N NN N NN NN NN NN
AL AL AL AL LL
R A A

___________________________________________

o o o o o o o o

pec

-] ~ w0 wn <t ™ o~ -

o o o o o o o S 04

5. And why not
change the title
while we're at i

£
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Changing the look of a spectrum

 or "the art of clicking in the right place at the right time"...

Eile Edit View Options [nspect Classes Help
On The Second Tab Style Binningl = | Le titre n'est plus pareil | _hpx
you can change the |tme = : Mean 07038
binning... 3000 RMS  0.6288
2500
_ 2000
/ < | o
™ Delayed drawing 1000
..as well as the 00
range of displayed |
axis values % 05 1 15 2 25 3 35 4




Handling the canvas™

*without smudging the artwork



Canvas manipulation

 If you want a new canvas:

Using an existing
one...

«  New Canvas

Oper

px distribution

Close Canvas

Save >
Save As..

ceey 4 === v—a .. Print..

\ o S A QuitROOT
File View Options

New Browser vI

WARNING !

Gui Builder D bl I k

Open... : -cli

. Using the browser... oublezclick on a
S spectrum and it will be
BT drawn on the active
Close Browser canvas, r'eplacing any

Quit ROOT previous content




Canvas manipulation

* To wipe the canvas clean:

zut
Copy
Easte

=7

VI S CIR

File Edit View Options |nspect Classes
1

fe px distribution

Wipe only the active
(sub-)pad...

Wipe the WHOLE
canvas (careful!)



Manipulating the canvas

* To refresh the canvas display:

F'v- E 2]

File Edit ¥iew Options Inspect Classes

Sometimes, the result

of a modification is not |

. . . This is the ¥ &uto Resize Canvas
visible straight away.

Resize Canvas
Move Opague

Resize Opaque
TO fOI"CC Gn UpdGTC Of Cl” lnterru t
the objects on the canvas, ___» S
option "Refresh" can help* Ead Auto Exec
v Statistics
v Histogram Title

Fit Parameters
Can Edit Histograms

*(and reduce stress levels
and anxiety...)



Manipulating the canvas

* Some useful options:

In the "Options" menu of
the canvas we also control
whether or not to show :
statistics boxes

histogram title —

l"v- E

File Edit ¥iew Options Inspect Classes

This is the v Auto Resize Canvas
Resize Canvas
hove Opague
Resize Opaque

Fit Parameters

fit parameters

Can Edit Histograms




Manipulating the canvas

* Dividing the canvas to display several
TCanvas:icl spectra at once:

DrawClonePad
SetCanvasSize

seCurre le |
Range ”\
SaveAs
SetBorderMode \
SetBorderSize

el Open the context menu of
v SetEditable t+he canvas (rlgh‘r—chck on

SetFixedAspectRatio
SetGridx the canvas )
SetGridy
Setlogx
SetLogy Select "Divide"
SetlLogz
SetName
SetTickx
SefTicky
GetVieweriD

DrawClass
DrawClone
Dump
Inspect

SetLineéttributes

SetFillattributes




Manipulating the canvas

* Dividing the canvas to display several
spectra at once:

Fill in the form,
e.g. to have 2x2 pads:

{Int_t) nx [default: 1]
Number of columns >z
(Int_t) ny [default: 1]
Number of rows »>|[2
(Float_t) xmargin [default: 0.01]
0.01
Mar'gins between pads / (Float_f) ymargin [default 0.01]
0.01
{Int_t) color [default: 0]
Pad colour »| |0
Cancel |
. 4
~

And click "OK"



Manipulating the canvas

* Dividing the canvas to display several
spectra at once:

Next, choose the pad
where you want to display
your spectrum

(click with middle button)

WARNING!
The first sub-pad is not
automatically selected

Eile Edit ¥iew Options [nspect Classes Help

-‘

dalels

Zle

NleNxelo] lo|a|m|m|x|<|e




Exercise

Ceci est la distribution de px

Nombre de coups

pPX
........................................ hex I
Entries 25000
Mean 0.56
RMS 0.676
Underflow 0
Overflow 0

Integral 2.5e+04




Decorating a figure

Making pretty pictures



Adding objects to the canvas

* Open the toolbar

=7 ‘

N -Q__

File Edit View Options Inspect Classes

This _ Editor fibution

%_ us
Colors
=onte Select "Toolbar" in the
—— "View" menu
Iconify

View With — »




Adding objects to the canvas

* Open the toolbar
E-Qﬁ- —f 2 x

Help

File Edit ¥iew Options Inspect Classes
dalga| 2le] ele C‘|\|\|<>|O|=|]I:l|IIEI|IEII|D<||AG|®|L|{>!§€E>
X

This is the px distribution

|

Entries 25000 | |

With the buttons we can
draw all sorts of
graphical objects on the
canvas...



Adding objects to the canvas

* Open the toolbar

File Edit ¥iew Options Inspect Classes

This is the px distribution

..arc/circle,

[

line,

arrow, diamond, ellipse,

rectangle, ...

. |
—| (& X
Help
dlalEal 2lel elEl| e\~ e[c) (No|om|x]<[e| L=
hpx
Entries 25000




Adding object to the canvas

* Open the toolbar

pr |
o e fiafx
File Edit ¥iew Options Inspect Classes Help

Salgle| 2le] Bl Nc [N x]olo| o|o|=|ok] 4 SYL| =3

This is the px distribution hpx
| Entries 25000

..polyline, "curly line",
"curly arc", ..




Adding objects to the canvas

* Open the toolbar

o e _l=lx)
File Edit ¥iew Options Inspect Classes Help
dlalglal 28] elEl|| Nlc N x[olo]| lo|o|o|m|x]| <o 1< [3€]

This is the px distribution hpx¥ |

..marker, closed contour

(graphical cut selection
- Day 41)



Add a pad to the canvas

* Spectra within spectra within. ..

File Edit ¥iew Options Inspect Classes

r

Help

N
x

olslel 218l elEl Nle [N x[olf (blo|s|o)x]|sle|L]| |3

This is the px dismbyv

Why add a pad ?

=> Easy way to have an
‘insert’ showing e.g. a
zoom

Pad = mini-canvas inside
a canvas (or a pad... etc.
etc.)

hpx

Entries

25000




Adding a pad

* Spectra within spectra within. ..

File Edit ¥iew Options Inspect Classes

This is the px distribution

Draw the pad, then
click on it with the

middle button to make
It active
(yellow border)*

*(true for all pads/
canvases)

Help
dalglal 2le] elEl| He I\ x[¢olo| |o|o|m|o|x]|<|e|L] <]
A L s o))
Eile Edit Miew Options [nspect Classes Help
doalal #le] elEl M x[olo| (o|o|al@lx]<|o|L |« %]
This is the px distribution | hpx
Entries 25000
_ Mean 0.0007145
C RMS 0.9999
800 — T
7005—
600 —
5005—
4005—
3005—
2005—
1003—
:l |lll]lllllllll|lll ) -
-4




Adding a pad

* Spectra within spectra within. ..

File Edit ¥iew Options Inspect Classes Help
daela| 2lel el NI«-I\I\IOIOIJDI-IEI@IMMI@ILI%IS‘I
This is the px distribution oA P s shal
File Edit View Options Inspect Classes Help
dlalggl 2le] elEl] Nlcxxele| (o|o|=|m|x]| o] L] 2|3
| This is the px distribution | __hpx
Entries 25000
Then the next spectrum S Rns " 0ss
we display will be drawn __ r00E- =
in the active (yellow) 600 5 5y JJ
pCld* 500 '*&‘* ¥
- oo /
400:— : \'..%\-/if
*(ThIS IS GlWClYS true, 3°°;_ Em——
even with several 20
windows) e o
% "0 1 2 3 a




Adding text

* To make the figure self-explanatory, add a
legend...

File Edit ¥iew Options Inspect Classes Help
olaEal 218l elEl| NMe N x[elo] | m (o)< %

This is the px distribution //V’/V hpx ‘
Entries 25000

Several choices are
available for adding
text, do you want just
text ('L’ button)* or
text ina box ?

*(it's 'L’ for 'LaTeX")



Adding text

e ...using LaTeX (well, almost)

o e N0 o)
Flle Edlt VIQW OptanS |I"ISpECt C|&SSSS Help
dlalglsl 28] il N [N~ [olo] [faDslofx] s o] s
This is the px distribution — hpx — ‘
ntries
(O ey MO T
Sldmls| 216l wigl plel [ lolo]_jololelalideltiepd Example of a
T 'TPaveLabel’
::Ev:jriaveLabel v 800; °‘:’;;;:
E = | % Raw text entered:
(- . |- 800¢

-4#tleq p_{x}#tleq 4

5001

400F

elvetica italic A
|22 Middle, Middle vI

300F

To change font, size,
colour of text, use the
canvas editor

200

100F




Exercise

Begin with ROOT

K K B KB ¢ K
el o i it i |

v

Isit OK?

Yes

Let's continue

Tip:

it's the 2-D
spectrum
"hpxpy' drawn
with option
"lego" (use the
'‘Options’ drop-
down menu in
the browser)



Fitting a 1-D spectrum



Fits

« Simple fitting can easily be done using the
graphical interface

Draw spectrum
'hpx' and open its
context menu

Select "FitPanel"

\ 800

CAE G slallx
Eile Edit View Options Inspect Classes Help
| This is the px distribution | hpx
Entries 25000
r Mean 0.0007145
- RMS 0.9999
2 TH1F::hpx
- Add
700: Divide
C DrawPanel
600 ;
b D
- Rehin
= Sethaximum
400 =2 Sethinimum
- Smooth
300 SetName
- SetTitle
200 — Delete
- DrawClass
100 DrawClone
- Dump
0: Inspect .
-4 SetDrawOption 3 4

SetlLineaAttributes

SefFillAttributes

SetMarkerattributes




Fits

* Simple fitting can easily be done using the
graphical interface

Choose a function:

poIN = N* order polynomial

= i i
user = user-defined function :’; I :"" .
(Day 3) mp




Fits

* Simple fitting can easily be done using the
graphical interface

Change the range of the fit

W: Set all weights to 1
E: Compute best errors




Fits

« Simple fitting can easily be done using the

graphical interface

File Edit ¥iew Options Inspect Classes

This is the px distribution

800F

700
600
500

400

Click 'Fit' and the fit
will be performed, the
result appears in the
active pad/canvas

(unless you choose option
IINII)

300—
200

100F

To see the fit
parameters :
menu "Options",
"Fit Parameters"




Exercise

Profile of pz versus px hprof

Entries 24999
Mean 0.0007169
RMS 1

16

i
¢

m Histrogramme 5
[ :
'*.u - Fit polynome degre 2 *J'

[TEFTTT

14

12

10

3
1 .

III|III|III|III|III|III|III
o
Ty

0lllllllllllllllllllllllllllllllllllllll

-4 -3 -2 -1 0 1 2 3 4



Working with 2-D spectra



Displaying 2-D spectra

* Several options are available for displaying
2-D histograms:

K—Qﬂ——ﬁm

Divide a new Canvas in 4. Eile Fdit View Options Inspect Classes Help
dalglal zle| elEl| NcNx[elo] (o|o|o|o]x] £]s
In the browser, =

double-click the spectrum
"hpxpy" of file
"hsimple.root"

L
------------

By default, a "scatter-plot”
is drawn

Not very nice (but
sometimes useful)...




Displaying 2-D spectra

* Several options are available for displaying

& 2 00T Ohiect Brovrse

File View Options

3 c1.root | | 99'?:"5555 £

&ll Folders |Contents of "/ROOT Files//homeffrankland/c1.root"

(FAvant | Name | Title |

The "Option" drop-down menu of the

browser can be used to choose a

display option: "box", "lego", "colz

*Actually, there are
more of them -
llsur.fll' lllegozll,
"arrow" ...




An instructive little worked
example

* Let's use our 2x2 canvas & the browser to
display the 2-D histo "hpxpy" with 4
different plotting options:

( -2_
Eile Edit View Options Inspect Classes

Eile E Help
vvvvv vvvvv
L
4r x ooerty ar -

Eires 25000

Can you do it using what
you have learned so far ?




An instructive little worked
example

* Can't get the same spectrum to appear in 2
pads at the same time ?

| Contents of "/ROOT Files/thomesfrankland/hsimple.roat” Look at the SPZCTI"U?T\ list in

Name [ Title | the browser.
ﬁhprof Profile of pz versus px

l.**_’*hprof ‘1 Profile of pz versus px

| & b This is the px distribution Does Some'l'hing seem a

! ' iz js the px distribution l |-|--|- | e STr'Cln e P
hpxpy Py ¥s pX 9 .
hpxpy;1 - py vs px \
niapTE mo htuple Why dOZS lhl:))(l:)yl C(ppear‘

twice in the list 2 *

*You might need to o
update the browser: (Maybe it's not the only one)
"View"->"Refresh"




P A

An instructive little worked
example

* Can't get the same spectrum to appear in 2
pads at the same time ?

' Contents of "/ROOT Files/#home/frankland/hsimple.root"

[ hame [Title |

L+ horof  Profile of pz versus px NClmeS ending in |':1l' or “,'N"
#+hprof;1 ) Profile of pz versus px (N>:1) * are The ObjCCTS in

This is the px distribution

This is the px distribution The flle (On d|Sk)

Py ¥3 px

They cannot be modified
(we opened the file in "Read
Only" mode).

*the ‘N’ is a version
or ‘cycle’ number




An instructive little worked
example

* Can't get the same spectrum to appear in 2
pads at the same time ?

'|Contents of "/ROOT Files//home/frankland/hsimple.root”

Title I
Profile of pz versus px NClmeS W|Th0UT ",'" are memor'Y"

#thprof;1  Profile of pz versus px r.esiden-l- COpiCS Of The spec.‘.r.a:
these we can modify.

hpxpy;1 py vs px . .

lntuple;1  Demo ntuple A new COPY |S. mClde .ever'y 1'.|m€
you double-click a disk-resident
object.

The previous copy is destroyed |



An instructive little worked

example
* Disk-resident vs. memory-resident objects

o= )

File Edit ¥iew Opfions Inspect Classes

ar

\ To remove the
: statistics box, use

So to get the right resulft,

you have to make sure to always
click on "hpxpy' (copy in
memory) and not "hpxpy:1’
(disk-resident).

the 'Options’ menu




An instructive little worked

example
* Tip: nice colours 1f you can get them...

=
File Edit View Options Inspect Classes Help
ooy ]

K. S N L o a4 N W a
T T T T T T T T

.....................................

Entdes 25000

S RN L o a4 N W a
T T T T

A

T T T e

Py vs px|

S R S - S S S
T T T T T [T T

T —

With option ‘col'/'colz’, the
default colours are not very
attractive.

This will make a great
improvement:
root [0] gStyle->SetPalette(1)

Then update the canvas
(menu "Options"->"Refresh")
or click on the histogram.



Operations on 2-D spectra

* It's easy to generate projections or profile
histograms™ from 2-D spectra

(O e —li=ix

Eile Edit View Options Inspect Classes Help

*i.e. plot the mean and
s.d. of one of the two
variables versus the other




Operations on 2-D spectra

* It's easy to generate projections or profile
histograms from 2-D spectra

(O e BEE

Eile Edit View Options Inspect Classes

Right-click to open the
|~ context menu

TH2F::hpxpy
FitSlicesX

FitSlicesY
Profilex ‘

Then select e.g. ProjectionX

Add
Divide
DrawPanel
Fit

FitPanel
Multiply
Rehin
Sethaximum
Sethinimum
Smooth

SetName
SetTitle

Delete

|
H - DrawClass
-1

Ll W DprawClone
1 Dump

Inspect

SetDrawOption

SetLineAttributes
SetFillattributes
SetMarkerAttributes




Operations on 2-D spectra

* It's easy to generate projections or profile
histograms from 2-D spectra

You can give a hame for
(nt_t) lastybin [default: -1] the new projection.
®
(Option_t*) option By default (if you leave
"_px") the name will be

ok | cancel | "hpxpy_px".




Operations on 2-D spectra

* It's easy to generate projections or profile
histograms from 2-D spectra

{const char) name [default: _px]

firstyhin [de

(Int_f) lastybin [default: -1]

QK Cancel

-

You can limit the range
of bins included in the
projection.

By default, as here, all
bins are included.



Operations on 2-D spectra

* It's easy to generate projections or profile
histograms from 2-D spectra

(Int_t) firstyhin [default: -1]

(Int_f) lastybin [default: -1]

<, {Option_t*) option

QK Cancel

Options:

"d" - plot in active canvas/pad
"e" - calculate errors

"[cut]" - use named graphical
cut to select bins (Day 4!)



Operations on 2-D spectra

* It's easy to generate projections or profile
histograms from 2-D spectra

RN

. . Eile ¥iew Options Help
By defGUlT, The pr'OJZCTIOH 4 hsimple.root =l | 2 = e Option,—LI
I’S no.r d l‘sp layed , bu.r s hou I d gr::tlders |(;xteents of "/IHT:’;)I:)T Files/hsimple.root" I |

D PROOF Sessions I,L'*hprof Al Profile of pz versus px

be pr‘esen.‘- in The br'owser' \l:lihome.ffrankland | da hpx;1 This is the px distribution
(after a "Refresh") Y

Qallda hoxpy_px py vs p

Silntuple;1 Demo ntuple

12 Ohijects. A4

e




Exercise

PY VS pX
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Saving your figures

It'd be a pity to lose everything...



Saving a masterpiece

« Before saving, we'll remove the yellow border of the
active canvas - otherwise 1t'll be in the figure

File Edit View Options Inspect Classes

TCanvas::cl

| This is the px distribution |

DrawClonePad
SetCanvasSize

- ] 2| X

Help

hpx

800

700

600

{(Short_f) bordermode

ok | cancel

200

100

UseCurrentStyle
Range

SetBorderMode

etBorg
SetCrosshair
v SetEditable

SetFixedAspectRatio
SetGridx
SetGridy
SetlLogx
SetLogy
SetlLogz
SetName
SetTickx
SetTicky
GetViewer3D

Entries 25000
Mean 0.0007145

RMS

0.9999

DrawClass
DrawClone
Dump

Inspect

l
In the canvas' context
menu select
SetBorderMode
change the value:

"0" = no border

SetLineAttributes

SetFillattributes




Saving a masterpiece

* Open the menu "File", sub-menu "Save"

New Canvas
Qpen...
Close Canvas

E E .

Edit Miew Options |nspect Classes

Ze| v

Bl Nc[Nxolo| (o|o|s@|x| o] |s]

c1.ps
Save As

c1.pdf

Pynt..
ilt ROOT

c1.gif
cl.jp

(53 py ot
c1.root

|[This is the px distribution

=3

__You can save an image of

your figure in many popular
formats (PS, PDF, GIF, JPG)
with the name cl.xxx by
default*

*With "Save As.." you can even choose the name you want



Saving a masterpiece

 What if I want to change the figure later ?

CGECEED

File Edit View Options Inspect Classes

New Canvas
Qpen...

oo wlEl] wie [N~ [o]o] (oo

m|@|x| | e| L] ¢ |34

Close Canvas

Save As..

|[This is the px distribution

cle ps | =
Print... c1.pdf
Quit ROOT c1.gif

Two choices:

create some code ('cl.C")
or

save the objects (‘cl.root")



Save the objects 2??

* By choosing ".root" in menu "Save", a file
'cl.root' 1s created.

 In order to display the image later, you need to
open this file, e.g. with the browser:

’_;“ ROUIrODIect Broywse | N xl‘
Eile ¥iew Options Help
23 c1.root ~] o[- | Option | ~|
All Folders | Contents of "/ROOT Files/thome/frankland/c1.root"
root N Tite | I
_IPROOF Sessions [Jetst e
(_)homelfrankland
(_JROOT Files

[ _Jhsimple root

R | 1\ome/franklandic 1 root

It seems the file only contains

one object, cl.
But double-click it and...

2 Dbijects. Mome/franklandici root v




Save the objects 2??

* By choosing ".root" in menu "Save", a file

'cl.root' 1s created. |
« In order to display the image later, you ===
open this file, e.g. with the browser: | -

ROUIrOnect Broyse a0 \

S
AT

Eile ¥iew Options

Help

3 c1.root ~| N B Option,—Ll

All Folders | Contents of "/ROOT Files//home/frankland/c1.root"

Croot N Title | '

CIPRODF sessions Qetit et ..the figure is displayed.

__1Momedfrankland
DH_DUT Files
Pt — In fact, a canvas is a sort of list of

objects to display on the screen.
The command "Draw" just adds an
object to this list...

2 Dbijects. Mome/franklandici root v




Create some code ?

* By choosing "c1.C"

in the menu, a file 1s

created which contains all the (C++)

instructions necessary to recreate our figure

e

You can look at
the result in any
text editor...

File Edit Search Preferences Shell Macro Windows Help
{ -
fif=========}acro generated from canvas: cl/cl |
ff========= {(Mon Jun & 10:29:32 2005) by ROOT versiond. (04,02

TCanvas *cl = new TCanvas("cl", "cl",224,73,699,409);
cl->Range (-5, -2. 16355, 5,19.4719) ;
cl->SetBorderSize(2);

cl->SetFrameFillColoxr (0);

TProfile *hprof = new TProfile(“hprof", "Profile of pz wversus px",100,-4,4,"")
hprof->SetBinEntries (5, 1);
hprof->SetBinEntries (6, 1);
hprof->SetBinEntries (7, 1);
hprof->SetBinEntries(8,5);
hprof->SetBinEntries(9,1);
hprof->SetBinEntries (10, 3);
hprof->SetBinEntries (11, 9);
hprof->SetBinEntries (12, 3);
hprof->SetBinEntries(13,4);
hprof->SetBinEntries (14, 11);
hprof->SetBinEntries (15, 15);
hprof->SetBinEntries (16, 15);
hprof->SetBinEntries (17, 20);
hprof->SetBinEntries (18, 28);
hprof->SetBinEntries (19, 34} ;

I




Create some code ?

* Tomorrow we will see how to use this kind
of code to create analysis scripts, etc.

File Edit Search Preferences Shell Macro Windows Help

ff=========Macro generated from canvas: cl/cl ||
ff========= {(Mon Jun & 10:29:32 2005) by ROOT versiond. (04,02
TCanvas *cl = new TCanvas("cl", "cl",224,73,699,499);
cl->Range (-5, -2. 16355, 5,19.4719) ;
cl->SetBorderSize(2);

tFrameFillColox (0} ;

. ] . .
le *hprof = new TProfile("hprof", "Profile of pz wversus px",100,-4,4,"")
Now this won't [z, hecaf - nes mx

. »SetBinEntries(6, 1);

hur'T a blT >SetBinEntries (7, 1);

>SetBinEntries (8, 5);

Z>SetBinEntries(9, 1);
hprof->SetBinEntries (10, 3);
hprof->SetBinEntries (11, 9);
hprof->SetBinEntries (12, 3);
hprof->SetBinEntries(13,4);
hprof->SetBinEntries (14, 11} ;
hprof->SetBinEntries (15, 15);
hprof->SetBinEntries (16, 15);
hprof->SetBinEntries (17, 20);
hprof->SetBinEntries (18, 28) ;
hprof->SetBinEntries {19, 34);




